The updated results of the precise measurements of the processes e + e − → ρ → π + π − , e + e − → ω → π + π − π 0 and e + e − → φ → K 0 L K 0 S performed by the CMD-2 collaboration are presented. The update appeared necessary due an overestimate of the integrated luminosity in previous analyses. 
Reanalysis of Hadronic Cross Section
Measurements at CMD-2 Fig. 1 . Diagrams of the vacuum polarization contribution to the e + e − → e + e − cross section: a) t-channel (leptons), b) t-channel (hadrons), c) s-channel (leptons and hadrons).
Introduction
Precise measurement of the e + e − → hadrons cross section at low energy is important for numerous applications in particle physics. The widely discussed one is the evaluation of the hadronic contribution to the muon anomalous magnetic moment. Recent publications hint at a possible discrepancy between the measurement [1] and the Standard Model prediction of a µ [2, 3] . Analysis in Ref. [2] also shows inconsistency between the cross sections of e + e − → hadrons and the spectral functions of τ → ν τ + hadrons related to the former via conservation of vector current (CVC).
Since data taking started in 1992, the CMD-2 collaboration measured various cross sections of e + e − → hadrons in the c.m. energy range 0.36-1.4 GeV and updated parameters of the ρ(770), ω(782) and φ(1020) resonances. All these results are based on luminosity determined using large angle Bhabha scattering: L = N e + e − /σ e + e − , where N e + e − is the number of e + e − → e + e − detected events andσ e + e − is the cross section of the process e + e − → e + e − in the solid angle of the detector with radiative corrections taken into account according to [4] . The radiative corrections include all effects of initial and final state radiation and their interference as well as leptonic and hadronic vacuum polarization.
Recently we found out that the contribution from the leptonic loop in the t-channel (Fig. 1a) was omitted in the computer code for the calculation of the radiative corrections to the cross sectioñ σ e + e − . All other loop contributions (Figs. 1b,c) were taken into account. As a result, the cross-section e + e − → e + e − was underestimated and the luminosity was overestimated by 2% ÷ 3% depending on energy.
After fixing the above error, the total cross section and various angular and energy distributions calculated in our code were compared to the well known program BHWIDE, the high precision Monte Carlo generator of the Bhabha scattering [5] . Agreement at the level of 0.1% was found. Since the mistake was found in the computer code rather than in the approach based on Ref. [4] , which was independently checked and shown to be valid, the systematic error of the calculated e + e − → e + e − cross section is estimated to be 0.2% as discussed in [4] .
We have also updated the computer code for the calculation of the e + e − → µ + µ − cross section fixing a typo in the term related to final state radiation (Eq. (2.23) in Ref. [4] ), which produced an insignificant effect on the results of CMD-2 measurements. A thorough subsequent cross-check of our Monte Carlo generators for the processes e + e − → µ + µ − and e + e − → π + π − with the independent computer codes [6, 7] showed reasonable agreement within the claimed accuracy. The details of the comparison will be discussed in a separate paper.
Most of the cross section measurements performed with CMD-2 and published by now [8, 9, 10, 11] have systematic uncertainties significantly larger than 2% and it is therefore unreasonable to correct the results of these papers for the effect mentioned above before their complete reanalysis is done 2 .
Below we present the results of the reanalysis of our high precision measurements at the ρ [13] , ω [14] and φ [15] resonances. Following our paper [13] , throughout this work we present two types of the cross section: σ and σ 0 . The former quantity, σ, is the measured or "dressed" cross section, which includes both leptonic and hadronic vacuum polarization effects ( Fig. 1c ) and should be used in the approximation of the energy dependence with resonances. The latter, σ 0 , is the "bare" cross section, in which the leptonic and hadronic vacuum polarization effects are removed:
, to be used in various applications including calculations of the hadronic contribution to the muon anomalous magnetic moment.
Measurement of the pion form factor
The data analysis in the pion form factor experiment [13] was repeated. The corrected luminosity is 317.3 nb −1 or 2.4% lower than that quoted in the previous publication, corresponding to a data sample of 114000 π + π − events. The resulting correction to the form factor is slightly larger than the luminosity correction discussed above due to the correlation between the number of e + e − and π + π − pairs introduced by the event separation procedure. Table 1 in [13] should be replaced by Table 1 of this work. We remind that the cross section σ 0 ππ(γ) shown in the last column of the Table is the "bare" cross section which also includes the effect of final state radiation. The systematic error of the cross section is estimated to be 0.6%, the same as in the original publication [13] . Compared to the previous analysis [13] , the mass and total width become smaller by 0.54σ and 0.39σ, respectively. The branching fraction B(ω → π + π − ) and the quantity arg δ vary only slightly. Finally, the leptonic width becomes larger by 2.9% (1.7 standard deviations).
The hadronic contribution to the muon anomalous magnetic moment from the π + π − channel in the energy range covered by present analysis is estimated to be (378.6 ± 2.7 ± 2.3) × 10 −10 or 10.5 × 10
higher than in our previous estimate.
Measurement of the ω(782) meson parameters in the ω
In the reanalysis of our ω meson experiment, the selection procedure described in Ref. [14] can be left unchanged. Although small, the background cross section is not negligible, therefore a refit of the data is necessary.
The corrected integrated luminosity is 119.6 nb −1 , i.e. 2.4% smaller than before. The results of the fit based on a data sample of about 11200 events are presented below: Comparison with the previous publication shows that the values of the total width and background cross section remain the same while the value of the mass becomes 0.03 MeV smaller. The value of the cross section at the peak is 2.6% higher than previously.
From the value of the cross section at the peak, σ 0 , one can calculate the following product of the branching ratios:
Finally, in Table 2 we present the measured and "bare" cross sections as a function of c.m. energy. The systematic error of the cross section is estimated to be 1.3%, the same as in the original publication [14] . Table 3 . Table 3 φ meson parameters obtained in this analysis Table 4 . The systematic error of the cross section is estimated to be 1.7%, the same as in the original publication [15] . 
